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L. INTRODUCTICN

- ——— e — i T

In most insects which had been studied,distinct
fluctuations in the protein concentration of the
haemolymph were asscciated with cocyte maturation.
These fluctuations are belived to reflect the net
palance hetween variations in the rates of protein
syntnesis and its reiease by the fat body and the

rate of protein uptake by the ococytes.

In many insect species, proteins in the haemo-
lymph are selectively incorporated into the yolk
of developing oocytes and eventually comprise 70-90%
of the total yolk protein (Highnam and Hill, 1977).
These proteins have been termed vitellogenic-
female proteins, i.e., female specific proteins
because they are essentiel to yolk formeition and

characterize the egg of maturing female.

The eliectropnoretic and serological studies
revealed that vitellogenic and total proteins are

synthesized in the fat pody.

Upon their release into the haemolymph, vite-
liogenic proteins are sequestvered intact by the
oocytes whereupon they may be complicated to

form iess soluble yolk-protein aggregates (Brookes,
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1969: Dejmal and Brookes, 1972; Chen et al., 1976;

Koeppe and Ufengand,l976). Quantitative changes in
the protein content of the fat body and haemolymph
of Melanoplus sanguinipes during each gonadotrophic
period suggest that extra-ovarian protein plays an

important role in cocyte development (Elliott and
Gillott, 1977 and 1978).

The present investigation aims to evaluate
the blocnemical processes which are involved in
the tissue building and oogenesis of the last
nymphal instar and the adult stage of S.gregaria.

This work includes the fcllowing :

Le The fluctuation in haemolymph toteal proteins of

5. gregaria.

V)

Qualitative and quantitative estimation of bound

amine acids and free amino acids of the adult

haemolymph.

3. Electropnoretic fractionation of S.gregaria

naemolymph protein.

4. The correlation between the total esterases

activity and haemolymph proteln concentrations

in tne haemoiymph 2% the adult stage.
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IT. REVIEW OF LITERATURE

i e D e T e e ———

2.1« Protein dynamics during insect development and

reproduction :

During the immature and mature stages develOp-
ment. she fat boay in insecis is responsible for
the synthesis of major haemolymph different proteins
and serves at the same time as storage site of these
components, in addition to cerbohydrates and lipids.
In the adult female it is the site where most yolk
protelns or viteilogenin are produced. The fat
body in insectas fulfills & variety of functions
9imilar tc the liver in mammals. All these activi-
ties appear to be stage~specific and are under

hormonal control.

Highnam (1962) stated that, ovarian development
in the desert locust S. gregeria, is controlled by
the cerebral neurosecretory system. This system
i= responsible only for syntnesis and release of
wmaterials inte the haemolymph during the developm-

ent of the termingl socytes of the ovary.

The c¢hanges in the naemolymph protein concen-

tration had been measured 1n 3. gregaria females.

during ovarian development by Hill (1962). He
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found & high haemolymph protein concentration cor-
Telated with an active neurosecretory system and
developing ovaeries. There were opposite correla-
tlons between the haemolymph amino acids and
protein concentrations, which indicates that it
acts as g pool for protein synthesis. Three
frections of haemociymph protein were demonstrated
by electrophoresis; one Of these increased grea-
tly after ovariectomy and during yolk deposition
and thus seems to be concerned with ovarian

development.

Norris(1954) stated that, during the period
immediately affer esmergence, the locust rapidly
increases in weight. The tftissues are being

built up at the expense of the haemolymph amino aci-

ds. Also, during ovarian development & signifi-
cant fall occurs, with & rvise at the end of yolk

deposition.

On the basis of experiments tackled with
the desert locust, S. gregaria, Highnam (1964)
proposed that, yolk deposition requires the

action of two hormones, the protein uptake by
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the oocytes being controlled directly by juvenile
hormone (JH) , while neurosecretory material of

the corpus cardiacum serves to stimulete the secr-
etion of vitellogenic proteins. Juvenile hormone (JH)

itsely nhas been stimulatea blood protein synthesis

{Tnomas and Nation, LY66;Minks,1967, Lucher, 1968).

Hamnock et al.(1975) found that the main
function of JH-binding protein in the haemolymph
of Manduca sexta appears to be the protection of
JH from degradation by general esterases during
sransport of hormone Trom corpors allata (CA) to

target tissue.

The relationship between ococyte proteins and
naemolymph proteins has been studied by; Wiggles-
worth (1964) and Telfer (1965) who reported that
biood proteins piay = major role in oocyte devel-

opment.

Moreover, Minks {1967} stated that, juvenile hormone

awitches total protein synthesis in the fat body
to vitellogenin synthesis. A4lso the JH controls
the uptake of vitellogenin by the oocytes (Pratt

and Davey, 1972;.
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Pluctuations in the protein concentration
may be due Lo corresponding changes in the haemo-
lymph volume which may alter protein levels
(Engelmnann and Penney, 1966; Belli, 1969 and Scheurer,
1969)., The iatter influence may be of minor
consequence in normal vitellogenic females. But
it is of particular importance when interpreting
the effects of allatectomy and medisan neurosecre-
tory cells cautery on the haemolymph protein
concentration. Under these conditions, the conc-
entration will be altered not only by interference
with the synthesis and (or) uptake of protein but
also by & disruption in water balance (Bngelmann,

1970} .

2.2. Changes in the level of nucleic acids during

insect growih and development

Kleinow gt mi. {1970), studied the formation

of mitochondria in Locusta migratoria flight

muscle. They stated that, the new mitochondria

form in insect tissues during periods of rapid
growth 1s associated with the moulting cycles

and metamorphosis. For example, atructural and
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snzymlc proteins oFf mitochondris increase by 60-
foian during the formation of aduit muscles in

the locust-.

H3-Uridine was used to study RNA synthesis

during tne last nymphnal instar of L. migratoria

migratorioides by Geard and Loughton (1976).

Autoradiographic date indicated tnat all tissues
varticipated in RNA synthesis at sll stages of
development. J[In all cases the nuclear grain
asounts were higher than those of the cytoplasm.
kach tissue showed characteristic changes in
uridine incorporation. Two general patterns of
activity could be distinguished. Fat body, mid-
gut and oenocytes showed two peaks of incorpora-
tion during development one shortly after ecdysis,
and the second starting at apolysis and contin-
uing in the pharate adult. Epidermis, heart
tissue and prothoracic g.and showed & single pesk
of incorporation initiatea immediately prior to
apolysis and continuing in the pharate adult
stage. RNA syntnesis appeared to be accompanied
with the known physiologicael activities during

rrie S5th instar. (Gearc ar Loughton, 1976).
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2.3. Anino acids metabolism and absorption in

insects :

daemolympb i itne only extracellular fluid
An insects. [t exists in an anpound, non-vascular
state, ln direct contact with the tissues and
srgans. The chemical composition of haemolymph
L8 highly variabie among the diverse species exa-

mined and at dirtrerent developmental stages of

the same gpecies. (Florkin andJeunisux, 1974).

Kilby and Neville(1957) studied the amino
aclds metabolism in locust tissues and found that
the homogenates of fat body of 5. gregaria, cata-
lize transamination reactions between ©X -
xetoglutarate and nwierocus (X amino acids. The
ssparate/glutamate and alanine/glutamate trans-
anminases were the most preaominant. They were
sresent in pboth the sclublie and mitochondrial
fractions of fat body cells and also in malpighian
tubules and mid-gut wall. The other transaminases
i Hue {8t boay were confined to tne mitochondrial

Tune tlon.

Treherne (1959; investigeted the amino acids

abgorption in the lecust 3. grepgaria. He deduced
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